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DETAILED ACTION 
Comments 

1 . The objections to the specification have been overcome by Applicant's 
amendment correcting the minor informalities. 

2. The rejection of claims 1-38 and 62 under 35 U.S.C. 112, second paragraph has 
been overcome by Applicant's amendment to the claims. 

3. The declaration filed on November 21, 2003, under 37 CFR 1.131 is sufficient to 
overcome the Freemantle ("Downsizing chemistry", C&EN, pp. 27-35 (Feb. 22, 1999)) 
reference. Consequently, the rejection of claims 8, 30, 31 and 41 is withdrawn. 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 31 and 39-63 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 31 recites the limitation "the cavity" in line 2. This limitation is indefinite 
because it is inconsistent with the limitation "at least one cavity" in claim 28, from which 
claim 31 depends. It is not clear whether the structure of claim 31 contains only one of 
the at least one cavities, or if the apparatus comprises a plurality of cavities. 

Claim 39 recites the limitation "the inlet end of a microfluidic channel disposed on 
a first substrate having an inlet end and an outlet end at an edge of the first substrate" in 
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lines 2-3. This limitation is indefinite because there is insufficient antecedent basis for 
"the inlet end of a microfluidic channel" and because it is not clear whether the phrase 
"having an inlet end and an outlet end" refers to the microfluidic channel or the first 
substrate. The same applies to dependent claims 40-63. 

Claim 44 recites the limitation "the electrokinetic fluid transport" in line 1 . There 
is insufficient antecedent basis for this limitation in the claim. An electrokinetic fluid 
transport is not introduced until claim 43. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-7, 9-20, 25-34 and 36-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mathies et al. (WO 98/09161) in view of Wang et al. ("Performance of 
screen-printed carbon electrodes fabricated from different carbon inks", 
ELECTROCHIMICA ACTA, Vol. 43, No. 23, pp. 3459-3465 (1998)). 

Regarding claims 1 , 39 and 42, Mathies et al. disclose an apparatus and a 
method of using the apparatus comprising a first substrate 11 having capillary channels 
formed therein, and a second substrate (top plate) 14 bonded to the first substrate 11 
(page 6, lines 2-16). Electrodes for electrochemical detection can be fabricated on the 
second substrate 14 (page 6, lines 25-27). Mathies et al. describe the conventional 
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chips as having a plurality of separation channels 12 (page 6, lines 2-16; figure 1). 
Separations are performed by applying a potential across the channel (see figure 3). 
The channels comprise an inlet end and an outlet end at an edge of the first substrate 
(figs. 18 and 20). This rejection is supported by two different interpretations of the edge 
of the substrate. First, as seen in Figure 20, the outlet end of the channel 46 is formed 
at one edge of the substrate; being formed at an edge does not require the channel to 
pass through the edge of the substrate. Second, the outlet end of the channel 
terminates a reservoir, which forms an inner edge of the substrate (figs. 18 and 20). 
Therefore, the outlet end of the channel terminates at an edge of the substrate. 

Regarding claims 2-6 and 43-45, the fluidic transport system comprises a 
conductive system using electrodes and a high-voltage power supply to power the 
electrodes and create an electrokinetic fluid transport (page 7, line 1 to page 8, line 2; 
fig. 23). 

Regarding claims 7, 10-14, 40, 46 and 47, Mathies et al. disclose the use of a 
reference electrode, electrical contacts to the electrodes and an analyte analysis system 
connected to the detection electrode (page7, line 1 to page 9, line 30). The analysis 
system uses amperometric detection and can use stepped or fixed potential detection 
(page 9, line 17 to page 10, line 32). 

Regarding claims 17, 18, 50 and 51, the separation channel has a width of 1- 
2000 [jm, with a preferable width between 1-500 pm (page 7, line 29 to page 8, line 2). 

Regarding claims 25-27 and 57-59, the detection electrode may comprise metals 
or carbon (page 6, lines 25-31). 
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Regarding claims 28-32, the apparatus comprises a plurality of cavities 
(reservoirs) in fluidic connection with the separation channel at the inlet end (page 9, 
lines 1-16; fig. 3). In addition, a plurality of channels in communication with the cavities 
is also disclosed (fig. 1). 

Regarding claim 33, Mathies et al. disclose that conventional apparatuses have a 
plurality of separation channels (page 6, lines 2-1 6; fig. 1 ). 

Regarding claims 34, 36 and 37, Mathies et al. show the first and second 
substrates 11 and 14 as substantially planar and parallel (0° angle) to each other, with 
the second substrate bonded (sealed) to the first substrate (page 6, lines 2-31). 

Regarding claims 38 and 63, the channels contain a separation matrix 
(polyacrylamide) (page 6, lines 13-14; page 13, lines 21-22). 

Regarding claim 41, Mathies et al. disclose the separation of a Hae\\\ restriction, 
which includes at least one reactant to perform the digest, diluted with buffer, which are 
reacted and mixed prior to analyzing the analyte (page 1 3, lines 1 0-27). Another 
example disclosed by Mathies et al. comprises the analysis of a Salmonella PCR 
reaction product (page 13, lines 10-27). 

Regarding claim 54, the distance between the detection electrode and the outlet 
of the microfluidic channel is fixed when the second substrate is bonded to the first 
substrate (page 6, lines 2-16). 

Regarding claims 55 and 56, Mathies et al. disclose examples providing a range 
of distances between the outlet end of the channel and the electrode, including 
distances of 20 pm, 30 pm, 300 pm and 600 pm (page 7, lines 20-25; page 1 1 , line 1 1 
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to page 12, line 2). Mathies et al. teach that the placement of the electrode can 
minimize the influence of the electrophoresis voltage (page 7, lines 22-25). 

Regarding claim 60, Mathies et al. disclose the use of a solution containing a 
buffer (page 9, lines 1-16). 

Regarding claims 61 and 62, Mathies et al. disclose the use of nucleic acids, 
including DNA, and other compounds such as dopamine, epinephrine and catechol 
(page 12, line 15 to page 14, line 2). 

The apparatus and method of Mathies et al. differs from the instant invention 
because Mathies et al. do not disclose the following: 

a. A thick-film electrode, as recited in claims 1 and 39. 

b. The second substrate is a ceramic, polymeric or plastic substrate, as 
recited in claim 9. 

c. A stripping potentiometry system and a voltammetric detection system, as 
recited in claims 15 and 48. 

c. The thick-film electrode is a screen-printed electrode, as recited in claims 
16 and 49. 

d. The thick-film electrode has a thickness from about 1 pm to about 100 pm, 
as recited in claims 19 and 52. 

e. The thick-film electrode has a thickness from about 8 pm to about 30 pm, 
as recited in claims 20 and 53. 

f. The thick-film electrode is a carbon ink electrode, as recited in claims 25 
and 57. 
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g. The distance between the thick-film electrode and the outlet end of the 
microfluidic channel is from about 50 pm to about 100 pm, as recited in 
claim 56. 

Regarding claims 1 and 39, the phrase "thick-film electrode" uses relative 
terminology that does not distinguish what constitutes a "thick-film" electrode. However, 
with regard to claims 1,16, 25, 39, 49 and 57, Wang et al. disclose the use of "thick- 
film" electrodes comprising screen-printed carbon ink electrodes for microfabricated 
sensors and also teaches that such sensors are desirable because the are "extremely 
inexpensive" and are "highly reproducible electrochemical sensors" (see Abstract and 
Introduction). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the apparatus and method of Mathies et al. to use 
screen-printed, carbon ink thick-film electrodes as taught by Wang et al. because such 
electrodes are extremely inexpensive and highly reproducible. 

Regarding claim 9, Wang et al. discloses the use of a ceramic substrate on which 
the electrode is formed (see "Screen-printing fabrication"). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the second substrate of Mathies et al. to use a 
ceramic substrate because ceramic substrates are mechanically strong and stable at a 
wide range of temperatures. 



Application/Control Number: 09/705, 1 00 Page 8 

Art Unit: 1753 

Regarding claims 15 and 48, Wang et al. disclose the use of pulse-voltammetric, 
amperometric and stripping operations to measure the currents using the detection 
electrodes (see Abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the apparatus and method of Mathies et al. to use 
a voltammetric or stripping detection system as taught by Wang et al. because such 
detection systems allow the measurement of a wide range of electrochemical 
reactivities. 

Regarding claims 19, 20, 52, 53 and 56, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have modified the 
electrodes and distances in the apparatus and method of Mathies et al. to use such 
ranges because the electrode thickness and separation distance are result effective 
variables that are dependent upon the electrode material and the reaction being 
analyzed, respectively. Different reactions and different materials all have different 
properties that would require an obvious variation in the operating parameters in the 
apparatus and method. Additionally, Mathies et al. specifically disclose that the 
distance between the outlet of the channel and the electrode can minimize the influence 
of the electrophoresis voltage (page 7, lines 22-25). 

8. Claims 8 and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mathies et al. (WO 98/09161 ) in view of Wang et al. ("Performance of screen- 
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printed carbon electrodes fabricated from different carbon inks", ELECTROCHIMICA 
ACTA, Vol. 43, No. 23, pp. 3459-3465 (1998)), as applied above to claims 1-7, 9-20, 25- 
34 and 36-63, and further in view of Dubrow et al. (U.S. Pat. No. 6,251 ,343). 

Mathies et al. and Wang et al. describe an apparatus and method having the 
limitations recited in claims 1-7, 9-20, 25-34 and 36-63 of the instant invention, as 
explained above in section 7. 

Regarding claim 8, Mathies et al. disclose that the first substrate is made of 
etched glass (page 6, lines 2-16). 

Regarding claim 22, the distance between the detection electrode and the outlet 
of the microfluidic channel is fixed when the second substrate is bonded to the first 
substrate (page 6, lines 2-16). 

Regarding claims 23 and 24, Mathies et al. disclose examples providing a range 
of distances between the outlet end of the channel and the electrode, including 
distances of 20 pm, 30 pm, 300 pm and 600 pm (page 7, lines 20-25; page 1 1 , line 1 1 
to page 12, line 2). Mathies et al. teach that the placement of the electrode can 
minimize the influence of the electrophoresis voltage (page 7, lines 22-25). 

The apparatus and method described by Mathies et al. and Wang et al. differ 
from the instant invention because they do not disclose the following: 

a. The first substrate is a fused-silica, silica-based, polymer, plastic or 
elastomer substrate, as recited in claim 8. 

b. The first substrate is detachable from the second substrate, as recited in 
claim 21 . 
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c. The distance between the thick-film electrode and the outlet end of the 

separation channel is between about 50 urn and about 100 urn, as recited 
in claim 24. 

Regarding claim 8, Dubrow et al. teach that a variety of materials may be used 
for the first substrate 110, including silica based substrates, such as glass, quartz, 
silicon or polysilicon, as well as polymers and plastic (col. 3, line 33 to col. 4, line 17). 
The substrate materials are selected according to the range of conditions to which the 
device may be exposed (col. 3, lines 40-45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the glass substrate of Mathies et al. to use a 
silica-based, polymer or plastic substrate as taught by Dubrow et al. because other 
substrate materials may be selected according to the conditions which the device is 
exposed. 

Regarding claim 21 , Dubrow et al. teach that the second substrate 102 may be 
bonded to the first substrate 110, or the substrates may be detachably connected using 
a clamping system (col. 9, lines 12-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the bonded substrates in the apparatus described 
by Mathies et al. and Wang et al. to use a detachable connection as taught by Dubrow 
et al. because a detachable connection allows the cover to be removed from the 
substrate containing the channels. 
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Regarding claim 24, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the distances in the 
apparatus and method of Mathies et al. to use such ranges because the separation 
distance are result effective variables that are dependent upon the operating conditions 
being used in the apparatus. Different reactions and different materials all have 
different properties that would require an obvious variation in the operating parameters 
in the apparatus and method. Mathies et al. specifically disclose that the distance 
between the outlet of the channel and the electrode can minimize the influence of the 
electrophoresis voltage (page 7, lines 22-25). 

9. Claims 64, 65 and 67-84 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mathies et al. (WO 98/09161) in view of Wang et al. ("Performance of 
screen-printed carbon electrodes fabricated from different carbon inks", 
ELECTROCHIMICA ACTA, Vol. 43, No. 23, pp. 3459-3465 (1998)) and in view of 
Dubrow et al. (U.S. Pat. No. 6,251 ,343). 

Regarding claim 64, Mathies et al. disclose an apparatus and a method of using 
the apparatus comprising a first substrate 11 having capillary channels formed therein, 
and a second substrate (top plate) 14 bonded to the first substrate 11 (page 6, lines 2- 
16). Electrodes for electrochemical detection can be fabricated on the second substrate 
14 (page 6, lines 25-27). Mathies et al. describe the conventional chips as having a 
plurality of separation channels 12 (page 6, lines 2-16; figure 1). Separations are 
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performed by applying a potential across the channel (see figure 3). The channels 
comprise an inlet end and an outlet end at an edge of the first substrate (figs. 18 and 
20). This rejection is supported by two different interpretations of the edge of the 
substrate. First, as seen in Figure 20, the outlet end of the channel 46 is formed at one 
edge of the substrate; being formed at an edge does not require the channel to pass 
through the edge of the substrate. Second, the outlet end of the channel terminates a 
reservoir, which forms an inner edge of the substrate (figs. 18 and 20). Therefore, the 
outlet end of the channel terminates at an edge of the substrate. 

Regarding claims 65 and 67, Mathies et al. show the first and second substrates 
11 and 14 as substantially planar and parallel (0° angle) to each other, with the second 
substrate bonded (sealed) to the first substrate (page 6, lines 2-31). 

Regarding claims 71-73, the fluidic transport system comprises a conductive 
system using electrodes and a high-voltage power supply to power the electrodes and 
create an electrokinetic fluid transport (page 7, line 1 to page 8, line 2; fig. 23). 

Regarding claim 74, Mathies et al. disclose the use of a reference electrode, 
electrical contacts to the electrodes and an analyte analysis system connected to the 
detection electrode (page7, line 1 to page 9, line 30). The analysis system uses 
amperometric detection and can use stepped or fixed potential detection (page 9, line 
17 to page 10, line 32). 

Regarding claims 79 and 80, Mathies et al. disclose examples providing a range 
of distances between the outlet end of the channel and the electrode, including 
distances of 20 urn, 30 um, 300 urn and 600 urn (page 7, lines 20-25; page 1 1 , line 1 1 
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to page 12, line 2). Mathies et al. teach that the placement of the electrode can 
minimize the influence of the electrophoresis voltage (page 7, lines 22-25). 

Regarding claims 81-83, the detection electrode may comprise metals or carbon 
(page 6, lines 25-31). 

Regarding claim 84, Mathies et al. disclose that conventional apparatuses have a 
plurality of separation channels (page 6, lines 2-1 6; fig. 1 ). 

The apparatus of Mathies et al. differs from the instant invention because 
Mathies et al. do not disclose the following: 

a. A thick-film electrode, as recited in claim 64. 

b. The second substrate is removably positionable with respect to the first 
substrate, as recited in claim 64. 

c. A holder for holding the first substrate in a removably positionable position 
with respect to the second substrate, as recited in claim 68. 

d. The first substrate is attached to the holder and the second substrate is 
removably attached to the holder, as recited in claim 69. 

e. The first substrate and the second substrate are removably attached to 
the holder, as recited in claim 70. 

f. The thick-film electrode is a screen-printed electrode, as recited in claim 
75. 

g. The thick-film electrode has a thickness from about 1 pm to about 100 pm, 
as recited in claim 76. 
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h. The thick-film electrode has a thickness from about 8 fjm to about 30 pm, 
as recited in claim 77. 

i. The second substrate is adjustably positionable relative to the first 
substrate such that the distance between the thick-film electrode and the 
outlet of the separation channel is variably and adjustably positionable, as 
recited in claim 78. 

Regarding claim 64 and 75, the phrase "thick-film electrode" uses relative 
terminology that does not distinguish what constitutes a "thick-film" electrode. However, 
with regard to claim 64 and 75, Wang et al. disclose the use of "thick-film" electrodes 
comprising screen-printed carbon ink electrodes for microfabricated sensors and also 
teaches that such sensors are desirable because the are "extremely inexpensive" and 
are "highly reproducible electrochemical sensors" (see Abstract and Introduction). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the apparatus and method of Mathies et al. to use 
screen-printed, carbon ink thick-film electrodes as taught by Wang et al. because such 
electrodes are extremely inexpensive and highly reproducible. 

Regarding claims 64, 68-70 and 78, Dubrow et al. teach that the second 
substrate 102 may be bonded to the first substrate 110, or the substrates may be 
detachably connected using a clamping system (col. 9, lines 12-38). The clamping 
system can be part of the assembly or it can be separate from the substrates (col. 9, 
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lines 31-38). When a clamping mechanism such as a clip-style clamp or screw clamp is 
used, both the first substrate 110 and second substrate 102 are removably attached. 
Furthermore, since each substrate is removable, they are also positionable to one 
another. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the bonded substrates in the apparatus of Mathies 
et al. to use a detachable connection as taught by Dubrow et al. because a detachable 
connection allows the cover to be removed from the substrate containing the channels. 

Regarding claims 76, 77 and 80, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the 
electrodes and distances in the apparatus and method of Mathies et al. to use such 
ranges because the electrode thickness and separation distance are result effective 
variables that are dependent upon the electrode material and the reaction being 
analyzed, respectively. Different reactions and different materials all have different 
properties that would require an obvious variation in the operating parameters in the 
apparatus and method. Additionally, Mathies et al. specifically disclose that the 
distance between the outlet of the channel and the electrode can minimize the influence 
of the electrophoresis voltage (page 7, lines 22-25). 
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Allowable Subject Matter 

10. Claims 35 and 66 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: Claims 35 and 66 are distinguished over the prior art of record because they 
recite that the second substrate is perpendicular to the first substrate. In the prior art of 
record, the first and second substrates are parallel to one another. There is no 
suggestion or motivation in the prior art of record to place the second substrate 
perpendicular to the first substrate. Placing the second substrate perpendicular to the 
first substrate would allow for different positional relationships between the electrodes 
and the channels. 

Response to Arguments 

12. Applicant's arguments filed November 21, 2003, have been fully considered but 
they are not persuasive. 

13. Regarding the rejection of claims over Mathies et al. in view of Wang et al., 
Applicant presents two main arguments. First, Applicant argues, "The term 'thick-film 
electrode' is a recognized term of art," and provides the example of Wang et al, the 
abstract and references to the present disclosure (see page 16 of Applicant's 
response). This argument is not persuasive because the term "thick-film electrode" is 
not a term used in the art consistent with Applicant's meaning. Thick is a relative term, 
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and simply depends on how the dimension is being compared. For example, in U.S. 
Pat. No. 6,207,031 , Adourian et al. disclose, "A 40-nm-thick film of chromium was 
sputtered" (see col. 19, line 66). A 40-nm (0.04 |jm) "thick film" is much thinner than 
Mathies et al.'s 0.3 pm "thin film". As can be seen by the difference in thicknesses and 
terminology, the term "thick" does not imply any thickness to those skilled in the art. 
Furthermore, Applicant's reliance on their own definition of "thick-film" is not persuasive. 

14. Applicant's second argument is also unpersuasive. Applicant argues that the 
thickness of a thick-film electrode "would not permit sealing" (see page 16 of Applicant's 
response). This argument is inconsistent with the disclosure of Mathies et al., who 
teach, "The substrate is preferably etched so that the electrodes and thin film 
conductors are inset as shown in Figure 6 whereby the top plate 14 can be effectively 
sealed to the substrate" (see page 7, lines 4-6). Therefore, since Mathies et al. teaches 
that the substrate is etched to allow the insetting of the electrodes, the thickness of the 
electrode does not affect the ability to seal the substrates. 

1 5. Applicant also argues that the amendment to the claims distinguishes the 
invention over the prior art. Specifically, Applicant states, "Thus the media within the 
separation channel literally exits the channel, by means of the outlet end, and is then 
position against the thick-film electrode on the second substrate" (see page 16 of 
Applicant's response). Applicant further states, "[T]he invention as now claimed 
requires that the outlet be an outlet along an edge of the substrate - that is, the outlet 
literally provides transit from the substrate" (see page 17 of Applicant's response). This 
argument is not persuasive because the claim language does not require the outlet to 
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provide transit from the substrate. The only requirement is that the outlet end of the 
channel is at one edge of the substrate. This limitation allows the outlet end to be 
positioned at an internal edge of the substrate, such as the edge formed by a reservoir, 
similar to that taught by Mathies et al. In addition, the claim language also allows for the 
outlet end to be positioned adjacent the edge, which is also encompassed by the 
phrase "at the edge". 



16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (571) 
272-1341 . The examiner can normally be reached on Monday-Friday from 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571 ) 272- 
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